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Ɋɚɞɢɨɫɜɹɡɶ ɩɪɨɞɨɥɠɚɟɬ ɢɝɪɚɬɶ ɜɚɠɧɭɸ ɪɨɥɶ ɜ 
ɮɨɪɦɢɪɨɜɚɧɢɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɪɟɞɵ, ɤɨɬɨɪɚɹ 
ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɫɬɚɛɢɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɩɪɨɢɡɜɨɞ-

ɫɬɜɟɧɧɨɝɨ ɢ ɧɚɭɱɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɫɬɪɚɧɵ, ɩɨɞ-

ɞɟɪɠɚɧɢɹ ɟɟ ɨɛɨɪɨɧɨɫɩɨɫɨɛɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɪɟ-
ɲɟɧɢɹ ɜɚɠɧɵɯ ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɞɚɱ ɜ ɫɨɰɢɚɥɶɧɨɣ 

ɫɮɟɪɟ ɢ ɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɭɩɪɚɜɥɟɧɢɢ ɡɚ ɫɱɟɬ 
ɫɨɡɞɚɧɢɹ ɤɚɱɟɫɬɜɟɧɧɵɯ ɫɢɫɬɟɦ ɤɨɦɦɭɧɢɤɚɰɢɢ. 

Ɋɚɡɜɢɬɢɟ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɫɜɹɡɢ ɹɜɥɹɟɬɫɹ ɜɚɠ-

ɧɵɦ ɮɚɤɬɨɪɨɦ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɦ ɪɨɫɬɭ ɞɟɥɨɜɨɣ 

ɚɤɬɢɜɧɨɫɬɢ ɜ ɫɬɪɚɧɟ ɢ ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɸɳɢɦ 

ɧɚ ɟɟ ɷɤɨɧɨɦɢɤɭ. Ɉɬɪɚɫɥɶ ɫɜɹɡɢ ɊɎ ɞɢɧɚɦɢɱɧɨ 
ɪɚɡɜɢɜɚɟɬɫɹ – ɩɪɨɢɫɯɨɞɢɬ ɚɤɬɢɜɧɨɟ ɪɚɡɜɟɪɬɵɜɚ-

ɧɢɟ ɫɨɬɨɜɵɯ ɫɟɬɟɣ ɫɜɹɡɢ ɱɟɬɜɟɪɬɨɝɨ ɢ ɬɪɟɬɶɟɝɨ 
ɩɨɤɨɥɟɧɢɣ. ɉɪɢ ɷɬɨɦ ɨɛɴɟɦ ɞɚɧɧɵɯ, ɩɟɪɟɞɚɜɚɟ-
ɦɵɯ ɩɨ ɷɬɢɦ ɫɟɬɹɦ, ɟɠɟɝɨɞɧɨ ɜɨɡɪɚɫɬɚɟɬ [1].

Ɋɨɥɶ ɰɢɮɪɨɜɵɯ ɪɚɞɢɨɪɟɥɟɣɧɵɯ ɥɢɧɢɣ ɫɜɹɡɢ 

(ɐɊɊɅ) ɜ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ ɢ ɪɚɡɜɢɬɢɢ ɢɧɮɪɚ-
ɫɬɪɭɤɬɭɪɵ ɫɜɹɡɢ Ɋɨɫɫɢɢ ɩɨ-ɩɪɟɠɧɟɦɭ ɜɟɥɢɤɚ. ɇɟ-
ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɫɟɥɟɧɢɹ ɩɨ ɬɟɪ-
ɪɢɬɨɪɢɢ ɫɬɪɚɧɵ ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɫɭɳɟɫɬɜɨɜɚɧɢɟ 
ɛɨɥɶɲɢɯ ɩɨ ɩɥɨɳɚɞɢ ɫɥɚɛɨɡɚɫɟɥɟɧɧɵɯ ɬɟɪɪɢɬɨ-
ɪɢɣ ɫ ɧɟɪɚɡɜɢɬɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ, ɞɥɹ ɤɨɬɨɪɵɯ 
ɨɪɝɚɧɢɡɚɰɢɹ ɥɢɧɢɣ ɫɜɹɡɢ ɩɪɢ ɩɨɦɨɳɢ ɐɊɊɅ ɩɪɚ-
ɤɬɢɱɟɫɤɢ ɛɟɡɚɥɶɬɟɪɧɚɬɢɜɧɚ. ɇɨ ɢɯ ɩɪɢɦɟɧɟɧɢɟ 
ɷɬɢɦɢ ɫɥɭɱɚɹɦɢ ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ. ȼ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ ɐɊɊɅ ɜɫɟɯ ɞɢɚɩɚɡɨɧɨɜ ɪɚɞɢɨɱɚɫɬɨɬ ɲɢɪɨ-
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Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɨɛɥɟɦɚ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɝɪɚɧɢɱɟɧɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɪɟɫɭɪɫɚ – ɪɚɞɢɨɱɚɫɬɨɬɧɨɝɨ 
ɫɩɟɤɬɪɚ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɢɦɟɟɬ ɦɟɫɬɨ ɞɟɮɢɰɢɬ ɫɜɨɛɨɞɧɨɝɨ ɪɚɞɢɨɱɚɫɬɨɬɧɨɝɨ ɪɟɫɭɪɫɚ ɜ ɨɬɞɟɥɶɧɵɯ ɞɢɚɩɚɡɨɧɚɯ ɪɚɞɢɨ-
ɱɚɫɬɨɬ. ɇɚ ɩɪɢɦɟɪɟ Ɍɨɦɫɤɨɣ ɨɛɥɚɫɬɢ ɜɵɩɨɥɧɟɧɚ ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɞɢɨɱɚɫɬɨɬɧɨɝɨ ɫɩɟɤɬɪɚ 
ɪɚɞɢɨɪɟɥɟɣɧɵɦɢ ɥɢɧɢɹɦɢ ɞɢɚɩɚɡɨɧɚ 8 ȽȽɰ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɨɰɟɧɤɢ ɜɵɩɨɥɧɟɧɵ ɪɚɫɱɟɬɵ ɩɨɬɟɪɶ ɩɪɢ ɪɚɫɩɪɨɫɬɪɚ-
ɧɟɧɢɢ ɪɚɞɢɨɜɨɥɧ ɢ ɡɚɩɚɫɚ ɧɚ ɡɚɦɢɪɚɧɢɹ ɧɚ ɢɧɬɟɪɜɚɥɚɯ ɪɚɞɢɨɪɟɥɟɣɧɨɣ ɥɢɧɢɢ. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɫɱɟɬɨɜ ɢɫɩɨɥɶ-
ɡɨɜɚɧɵ ɞɚɧɧɵɟ ɨ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɫɬɧɨɫɬɢ, ɩɨɥɭɱɟɧɧɵɟ ɦɟɬɨɞɨɦ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ 
ɡɟɦɥɢ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ ɨɞɧɨɣ ɭɝɥɨɜɨɣ ɫɟɤɭɧɞɵ. ɉɪɟɞɥɨɠɟɧɵ ɜɨɡɦɨɠɧɵɟ ɪɟɲɟɧɢɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɞɢɨɱɚɫɬɨɬɧɨɝɨ ɫɩɟɤɬɪɚ.
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ɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɤɚɧɚɥɨɜ ɫɜɹɡɢ 

ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɫɨɬɨɜɵɯ ɫɟɬɟɣ 

ɞɚɠɟ ɜ ɱɟɪɬɚɯ ɨɛɥɚɫɬɧɵɯ ɰɟɧɬɪɨɜ. Ɉɱɟɜɢɞɧɵɦ 

ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɐɊɊɅ ɩɟɪɟɞ ɩɪɨɤɥɚɞɤɨɣ ɨɩɬɢ-

ɱɟɫɤɢɯ ɥɢɧɢɣ ɫɜɹɡɢ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɹɜɥɹɟɬɫɹ 
ɛɵɫɬɪɨɬɚ ɢ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɞɟɲɟɜɢɡɧɚ ɨɪɝɚɧɢɡɚ-
ɰɢɢ ɥɢɧɢɢ ɫɜɹɡɢ. ɉɨɦɢɦɨ ɷɬɨɝɨ, ɐɊɊɅ ɧɟɪɟɞɤɨ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɷɧɟɪɝɟɬɢɤɟ ɜ ɤɚɱɟɫɬɜɟ ɪɟɡɟɪɜɧɵɯ 
ɤɚɧɚɥɨɜ ɫɜɹɡɢ. Ɍɚɤɨɟ ɢɯ ɚɤɬɢɜɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɭɠɟ ɩɪɢɜɨɞɢɬ ɤ ɞɟɮɢɰɢɬɭ ɫɜɨɛɨɞɧɨɝɨ ɪɚɞɢɨɱɚ-
ɫɬɨɬɧɨɝɨ ɪɟɫɭɪɫɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɨɪɝɚɧɢɡɚ-
ɰɢɢ ɢɯ ɪɚɛɨɬɵ, ɩɪɢɱɟɦ ɩɪɨɛɥɟɦɚ ɫɬɚɧɨɜɢɬɫɹ ɜɫɟ 
ɨɫɬɪɟɟ ɜ ɫɜɹɡɢ ɫ ɩɨɫɬɨɹɧɧɵɦ ɪɨɫɬɨɦ ɬɪɟɛɨɜɚɧɢɣ 

ɤ ɨɛɴɟɦɭ ɢ ɫɤɨɪɨɫɬɢ ɩɟɪɟɞɚɜɚɟɦɵɯ ɩɨ ɫɟɬɹɦ ɫɜɹ-
ɡɢ ɞɚɧɧɵɯ. Ⱦɢɚɩɚɡɨɧɵ ɪɚɞɢɨɱɚɫɬɨɬ 7,9-8,4 ȽȽɰ; 

10,7-11,7 ȽȽɰ; 12,75-13,25 ȽȽɰ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ 
ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬɵ ɪɚɞɢɨɪɟɥɟɣɧɵɯ ɥɢɧɢɣ 

ɢ ɢɦɟɸɳɢɟ ɧɚɢɛɨɥɟɟ ɜɵɝɨɞɧɵɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 
ɨɫɥɚɛɥɟɧɢɹ ɪɚɞɢɨɜɨɥɧ ɜ ɝɢɞɪɨɦɟɬɟɨɪɚɯ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɢ, ɡɚɝɪɭɠɟɧɵ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɫɬɶɸ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɞɟɬ ɜɵɧɭɠɞɟɧɧɨɟ ɨɫɜɨɟɧɢɟ 
ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɞɢɚɩɚɡɨɧɨɜ ɪɚɞɢɨɱɚɫɬɨɬ: 17,7-19,7 

ȽȽɰ; 21,2-23,6 ȽȽɰ; 36-40,5 ȽȽɰ, ɚ ɬɚɤɠɟ ɛɟɡɥɢ-

ɰɟɧɡɢɨɧɧɵɯ ɞɢɚɩɚɡɨɧɨɜ 71-76 ȽȽɰ; 81-86 ȽȽɰ ɢ 

92-94 ȽȽɰ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ 

ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɐɊɊɅ ɛɭɞɟɬ ɬɨɥɶɤɨ 
ɜɨɡɪɚɫɬɚɬɶ, ɚ ɡɧɚɱɢɬ, ɜ ɧɟɞɚɥɟɤɨɦ ɛɭɞɭɳɟɦ ɦɨɠ-

ɧɨ ɨɠɢɞɚɬɶ ɩɨɥɧɨɝɨ ɢɫɱɟɪɩɚɧɢɹ ɪɚɞɢɨɱɚɫɬɨɬɧɨɝɨ 
ɪɟɫɭɪɫɚ ɢ ɜ ɷɬɢɯ ɞɢɚɩɚɡɨɧɚɯ. Ɉɫɜɨɟɧɢɟ ɠɟ ɟɳɟ 
ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɞɢɚɩɚɡɨɧɨɜ ɪɚɞɢɨɱɚɫɬɨɬ ɫɬɚɥɤɢɜɚ-
ɟɬɫɹ ɫ ɨɱɟɜɢɞɧɵɦɢ ɬɪɭɞɧɨɫɬɹɦɢ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ 
ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɡɧɚɱɢɬɟɥɶɧɨɟ ɩɨɝɥɨɳɟɧɢɟ ɪɚɞɢ-

ɨɜɨɥɧ ɜ ɝɢɞɪɨɦɟɬɟɨɪɚɯ, ɫɥɨɠɧɨɫɬɶ ɩɨɫɬɪɨɟɧɢɹ 
ɚɩɩɚɪɚɬɭɪɵ ɫɜɹɡɢ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬ-
ɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ ɫɪɟɞɫɬɜ.
ȼ ɫɥɨɠɢɜɲɟɣɫɹ ɫɢɬɭɚɰɢɢ ɨɫɨɛɟɧɧɨ ɜɚɠɧɵɦ 

ɫɬɚɧɨɜɢɬɫɹ ɪɚɰɢɨɧɚɥɶɧɨɟ, ɷɮɮɟɤɬɢɜɧɨɟ ɢ ɷɤɨɧɨɦ-

ɧɨɟ ɨɬɧɨɲɟɧɢɟ ɤ ɢɦɟɸɳɟɦɭɫɹ ɜ ɪɚɫɩɨɪɹɠɟɧɢɢ 

ɨɝɪɚɧɢɱɟɧɧɨɦɭ ɩɪɢɪɨɞɧɨɦɭ ɪɟɫɭɪɫɭ – ɪɚɞɢɨɱɚ-
ɫɬɨɬɧɨɦɭ ɫɩɟɤɬɪɭ (Ɋɑɋ). Ɍɚɤɨɟ ɨɬɧɨɲɟɧɢɟ ɩɪɟɞ-

ɩɨɥɚɝɚɟɬ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɫɯɨɞɹ ɢɡ ɩɪɢɧɰɢɩɚ 
ɪɚɡɭɦɧɨɣ ɞɨɫɬɚɬɨɱɧɨɫɬɢ. ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɐɊɊɅ 

ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɜɵɛɪɚɧɧɵɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɩɚ-
ɪɚɦɟɬɪɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɐɊɊɅ ɞɨɥɠɧɵ ɛɵɬɶ ɦɢ-

ɧɢɦɚɥɶɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɟɟ 
ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɭɸ ɪɚɛɨɬɭ ɫ ɬɪɟɛɭɟɦɵɦ ɡɚɩɚ-
ɫɨɦ ɧɚ ɡɚɦɢɪɚɧɢɹ. Ɂɞɟɫɶ ɢ ɞɚɥɟɟ ɩɨɞ ɡɚɩɚɫɨɦ ɧɚ 
ɡɚɦɢɪɚɧɢɹ ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ ɩɪɟɜɵɲɟɧɢɟ ɭɪɨɜɧɹ 
ɩɪɢɧɢɦɚɟɦɨɝɨ ɫɢɝɧɚɥɚ ɧɚɞ ɭɪɨɜɧɟɦ ɱɭɜɫɬɜɢɬɟɥɶ-
ɧɨɫɬɢ ɩɪɢɟɦɧɢɤɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɱɚɫɬɨɬɟ ɛɢɬɨɜɵɯ 
ɨɲɢɛɨɤ (Bit Error Rate, ɞɚɥɟɟ BER). Ɉɫɧɨɜɧɵɦɢ 

ɩɚɪɚɦɟɬɪɚɦɢ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɷɧɟɪɝɟɬɢɤɭ ɩɪɨ-
ɥɟɬɚ ɐɊɊɅ, ɹɜɥɹɸɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɫɢɥɟɧɢɹ 
ɚɧɬɟɧɧ ɢ ɦɨɳɧɨɫɬɢ ɩɟɪɟɞɚɬɱɢɤɨɜ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, 

ɱɬɨ ɭɤɚɡɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜɥɢɹɸɬ 
ɢ ɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɬɨɪɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɨɞɧɢɯ 
ɢ ɬɟɯ ɠɟ ɪɚɞɢɨɱɚɫɬɨɬɧɵɯ ɤɚɧɚɥɨɜ ɧɚ ɨɝɪɚɧɢɱɟɧ-

ɧɨɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ 

ɨɰɟɧɢɬɶ ɨɛɨɫɧɨɜɚɧɧɨɫɬɶ ɢɯ ɜɵɛɨɪɚ ɧɚ ɷɬɚɩɟ ɩɪɨ-
ɟɤɬɢɪɨɜɚɧɢɹ. 
ȼɨɩɪɨɫɚɦ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ Ɋɑɋ 

ɩɨɫɜɹɳɟɧɨ ɧɟɤɨɬɨɪɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɧɟɟ ɨɩɭɛɥɢ-

ɤɨɜɚɧɧɵɯ ɪɚɛɨɬ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ 
[2-4]. Ⱥɜɬɨɪɚɦɢ ɨɬɦɟɱɚɟɬɫɹ ɪɟɡɤɢɣ ɪɨɫɬ ɩɨɬɪɟ-
ɛɥɟɧɢɹ ɭɫɥɭɝ ɜ ɛɟɫɩɪɨɜɨɞɧɵɯ ɫɟɬɹɯ ɩɟɪɟɞɚɱɢ 

ɞɚɧɧɵɯ, ɩɪɟɞɥɚɝɚɸɬɫɹ ɤɚɤ ɷɤɨɧɨɦɢɱɟɫɤɢɟ, ɬɚɤ 
ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨ-
ɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ Ɋɑɋ. ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ 

ɭɩɪɚɜɥɟɧɢɹ Ɋɑɋ ɜɟɫɶɦɚ ɫɩɟɰɢɮɢɱɧɵ ɢ ɜ ɪɚɦɤɚɯ 
ɞɚɧɧɨɣ ɩɭɛɥɢɤɚɰɢɢ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ. ɋɪɟɞɢ 

ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɩɪɟɞɥɚɝɚɸɬɫɹ ɬɚɤɢɟ, ɧɚɩɪɢ-

ɦɟɪ, ɤɚɤ ɜɧɟɞɪɟɧɢɟ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɪɚɞɢɨɫɜɹɡɢ, 

ɨɩɬɢɦɢɡɚɰɢɹ ɩɟɪɟɞɚɜɚɟɦɨɝɨ ɢɧɬɟɪɧɟɬ-ɬɪɚɮɢɤɚ, 
ɜɧɟɞɪɟɧɢɟ ɦɟɯɚɧɢɡɦɚ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟ-
ɧɢɹ Ɋɑɋ (ɬɚɤ ɧɚɡɵɜɚɟɦɨɟ «ɤɨɝɧɢɬɢɜɧɨɟ ɪɚɞɢɨ») 

[5-8]. ɇɟ ɨɬɪɢɰɚɹ ɜɚɠɧɨɫɬɢ ɷɬɢɯ ɪɟɲɟɧɢɣ, ɨɬɦɟ-
ɬɢɦ, ɱɬɨ ɨɬɞɟɥɶɧɵɦ ɩɪɨɛɥɟɦɚɦ, ɚ ɢɦɟɧɧɨ ɨɩɬɢ-

ɦɢɡɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨɬɵ ɐɊɊɅ ɫ ɰɟɥɶɸ ɛɨɥɟɟ 
ɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɦɢ Ɋɑɋ, ɢɦɟɸɳɟɣ 

ɫɭɳɟɫɬɜɟɧɧɨɟ ɩɪɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ, ɧɟ ɭɞɟɥɟɧɨ 
ɞɨɫɬɚɬɨɱɧɨɝɨ ɜɧɢɦɚɧɢɹ. 
ɐɟɥɶ ɫɬɚɬɶɢ – ɨɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɹ Ɋɑɋ ɪɚɞɢɨɪɟɥɟɣɧɵɦɢ ɥɢɧɢɹɦɢ, ɜɵɹɜɢɬɶ 
ɢɦɟɸɳɢɟɫɹ ɪɟɫɭɪɫɵ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜ-
ɧɨɫɬɢ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɪɟɞɥɨɠɢɬɶ ɜɨɡɦɨɠɧɵɟ 
ɪɟɲɟɧɢɹ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɹ Ɋɑɋ.

 

ɇɚ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɐɊɊɅ ɨɩɪɟɞɟɥɹɸɬ-
ɫɹ, ɩɨɦɢɦɨ ɩɪɨɱɟɝɨ, ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɭɫɢɥɟɧɢɹ ɚɧɬɟɧɧ ɊɊɅ ɢ ɦɨɳɧɨɫɬɟɣ ɢɯ ɩɟɪɟɞɚɬ-
ɱɢɤɨɜ, ɫɨɫɬɚɜɥɹɟɬɫɹ ɱɚɫɬɨɬɧɨ-ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɣ 

ɩɥɚɧ, ɤɨɬɨɪɵɣ ɜɩɨɫɥɟɞɫɬɜɢɢ ɩɪɨɯɨɞɢɬ ɪɹɞ ɷɤɫ-
ɩɟɪɬɢɡ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɚ ɩɪɟɞɦɟɬ ɜɨɡɦɨɠɧɨɫɬɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɚɹɜɥɟɧɧɵɯ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɯ 
ɫɪɟɞɫɬɜ (Ɋɗɋ) ɢ ɢɯ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɫɨɜɦɟɫɬɢ-

ɦɨɫɬɢ (ɗɆɋ) ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɢ ɩɥɚɧɢɪɭɟɦɵɦɢ 

ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ Ɋɗɋ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬ-
ɜɭɸɳɢɦ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɪɟɲɟɧɢɟɦ Ƚɨɫɭɞɚɪɫɬ-
ɜɟɧɧɨɣ ɤɨɦɢɫɫɢɢ ɩɨ ɪɚɞɢɨɱɚɫɬɨɬɚɦ (ȽɄɊɑ) [9], 

ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɬɢɡɵ ɗɆɋ Ɋɗɋ ɞɨɫɬɚɬɨɱ-
ɧɨ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɫɬɭɩɢɜɲɚɹ ɡɚɹɜɤɚ ɫɨɨɬɜɟɬɫɬɜɨ-
ɜɚɥɚ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɚ ɬɚɤɠɟ ɱɬɨɛɵ 

ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ Ɋɗɋ, ɤɨɬɨɪɵɟ ɩɥɚ-
ɧɢɪɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ, ɧɟ ɩɪɟɜɵɲɚɥɢ ɦɚɤɫɢ-

ɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ, ɢɡɥɨɠɟɧɧɵɯ ɜ ɪɟɲɟɧɢɢ ȽɄɊɑ 

ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɨɥɨɫɵ ɪɚɞɢɨɱɚɫɬɨɬ. ɉɪɢ 
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ɷɬɨɦ ɨɪɝɚɧɢɡɚɰɢɹ, ɩɪɨɜɨɞɹɳɚɹ ɷɤɫɩɟɪɬɢɡɭ ɗɆɋ, 

ɧɟ ɜɩɪɚɜɟ ɩɨɬɪɟɛɨɜɚɬɶ ɨɬ ɡɚɹɜɢɬɟɥɹ ɨɛɨɫɧɨɜɚɬɶ 
ɜɵɛɪɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ Ɋɗɋ (ɦɨɳɧɨɫɬɶ, 
ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ ɚɧɬɟɧɧɵ ɢ ɞɪ.) ɢɥɢ ɩɪɢ-

ɧɹɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɟ ɪɟɲɟɧɢɟ ɨ ɫɧɢɠɟɧɢɢ ɷɬɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɜ ɫɥɭɱɚɟ ɢɯ ɹɜɧɨ ɧɟɨɛɨɫɧɨɜɚɧɧɨɝɨ ɡɚ-
ɜɵɲɟɧɢɹ. Ɍɚɤɨɟ ɩɨɥɨɠɟɧɢɟ ɜɟɳɟɣ, ɨɱɟɜɢɞɧɨ, ɧɟ 
ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɦɟɧɶɲɟɧɢɸ ɞɟɮɢɰɢɬɚ Ɋɑɋ ɜ ɧɚɢ-

ɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɵɯ ɩɨɥɨɫɚɯ ɪɚɞɢɨɱɚɫɬɨɬ. 

Ɍɚɛɥɢɰɚ 1. Ɇɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɟɣ 

ɩɟɪɟɞɚɬɱɢɤɨɜ ɊɊɋ ɩɨ ɞɢɚɩɚɡɨɧɚɦ ɪɚɞɢɨɱɚɫɬɨɬ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɲɟɧɢɹɦɢ ȽɄɊɑ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 
ɫɟɧɬɹɛɪɶ 2017 ɝ.

Ɉɬɦɟɬɢɦ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɵɟ ɜɨɡɦɨɠɧɵɟ ɡɧɚ-
ɱɟɧɢɹ ɦɨɳɧɨɫɬɟɣ ɩɟɪɟɞɚɬɱɢɤɨɜ ɐɊɊɅ ɢ, ɜ ɧɟɤɨ-
ɬɨɪɵɯ ɫɥɭɱɚɹɯ, ɢɯ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɢɡɨɬɪɨɩɧɨ ɢɡ-
ɥɭɱɚɟɦɨɣ ɦɨɳɧɨɫɬɢ (ɗɂɂɆ) ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɊɎ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɨɬɞɟɥɶɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɝɨ ɞɢɚɩɚ-
ɡɨɧɚ ɪɚɞɢɨɱɚɫɬɨɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɪɟɲɟɧɢɹɦɢ 

ȽɄɊɑ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɧɟɨɝɪɚ-
ɧɢɱɟɧɧɵɦ ɤɪɭɝɨɦ ɥɢɰ ɞɥɹ ɭɩɪɨɳɟɧɧɨɝɨ ɩɨɥɭɱɟ-
ɧɢɹ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɞɢɨɱɚɫɬɨɬ 
[9-10]. Ⱦɥɹ ɫɩɪɚɜɤɢ ɜ ɬɚɛɥɢɰɟ 1 ɩɪɢɜɟɞɟɧɵ ɷɬɢ 

ɡɧɚɱɟɧɢɹ ɞɥɹ ɪɚɞɢɨɪɟɥɟɣɧɵɯ ɫɬɚɧɰɢɣ (ɊɊɋ) ɪɚɡ-
ɧɵɯ ɞɢɚɩɚɡɨɧɨɜ ɪɚɞɢɨɱɚɫɬɨɬ.
ɉɪɢɜɟɞɟɦ ɜ ɬɚɛɥɢɰɟ 2 ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

ɨ ɮɚɤɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɹɯ ɦɨɳɧɨɫɬɟɣ ɩɟɪɟɞɚɬ-
ɱɢɤɨɜ ɊɊɋ, ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɯ ɭɫɬɚɧɨɜɥɟɧɧɵɦ 

ɩɨɪɹɞɤɨɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɍɨɦɫɤɨɣ ɨɛɥɚɫɬɢ (ɜɡɹɬɨ 
ɞɥɹ ɩɪɢɦɟɪɚ) ɫ ɪɚɡɛɢɜɤɨɣ ɩɨ ɞɢɚɩɚɡɨɧɚɦ ɪɚɞɢɨ-
ɱɚɫɬɨɬ. Ⱦɚɧɧɵɟ ɩɨɥɭɱɢɦ ɢɡ [11] ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 
ɫɟɧɬɹɛɪɶ 2017.  ɗɬɨ ɩɨɡɜɨɥɢɬ ɧɚɦ ɨɰɟɧɢɬɶ ɤɨɥɢ-

ɱɟɫɬɜɨ ɪɚɞɢɨɪɟɥɟɣɧɵɯ ɫɬɚɧɰɢɣ, ɢɫɩɨɥɶɡɭɸɳɢɯ 
ɦɚɤɫɢɦɚɥɶɧɭɸ ɪɚɡɪɟɲɟɧɧɭɸ ɩɨ ɪɟɲɟɧɢɸ ȽɄɊɑ 

ɦɨɳɧɨɫɬɶ.

Ɍɚɛɥɢɰɚ 2. ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɨ ɦɨɳɧɨɫɬɹɯ 
ɩɟɪɟɞɚɬɱɢɤɨɜ ɊɊɋ, ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɧɵɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

Ɍɨɦɫɤɨɣ ɨɛɥɚɫɬɢ

Ɋɭɤɨɜɨɞɹɳɟɝɨ ɞɨɤɭɦɟɧɬɚ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɟ-
ɝɨ ɬɪɟɛɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɡɚɩɚɫɚ ɧɚ ɡɚɦɢɪɚɧɢɹ ɞɥɹ 
ɐɊɊɅ ɧɟɬ, ɧɨ ɢɡ [12] ɢɡɜɟɫɬɧɵ ɬɢɩɨɜɵɟ ɪɟɤɨɦɟɧ-

ɞɭɟɦɵɟ ɡɧɚɱɟɧɢɹ ɡɚɩɚɫɚ ɧɚ ɡɚɦɢɪɚɧɢɹ ɞɥɹ ɊɊɋ 

ɪɚɡɥɢɱɧɵɯ ɞɢɚɩɚɡɨɧɨɜ ɪɚɞɢɨɱɚɫɬɨɬ: ɞɥɹ ɞɢɚɩɚɡɨ-
ɧɚ ɪɚɞɢɨɱɚɫɬɨɬ 5,67-8,4 ȽȽɰ ɨɧɨ ɪɚɜɧɨ 37 ɞȻ. ȼɵ-

ɩɨɥɧɢɦ ɪɚɫɱɟɬ ɩɨɬɟɪɶ ɩɪɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɪɚ-
ɞɢɨɜɨɥɧ ɞɥɹ ɤɨɧɤɪɟɬɧɨɣ ɪɚɞɢɨɪɟɥɟɣɧɨɣ ɥɢɧɢɢ, 

ɢɫɩɨɥɶɡɭɸɳɟɣ ɦɚɤɫɢɦɚɥɶɧɭɸ ɪɚɡɪɟɲɟɧɧɭɸ ɩɨ 
ɪɟɲɟɧɢɸ ȽɄɊɑ ɦɨɳɧɨɫɬɶ, ɢ ɫɪɚɜɧɢɦ ɩɨɥɭɱɟɧ-

ɧɵɟ ɡɧɚɱɟɧɢɹ ɡɚɩɚɫɚ ɧɚ ɡɚɦɢɪɚɧɢɹ ɫ ɪɟɤɨɦɟɧɞɨ-
ɜɚɧɧɵɦ ɜ [12].  Ⱦɥɹ ɩɪɢɦɟɪɚ ɪɚɫɫɦɨɬɪɢɦ ɐɊɊɅ, 

ɤɨɬɨɪɚɹ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɍɨɦɫɤɨɣ ɨɛ-

ɥɚɫɬɢ, ɢɦɟɟɬ ɫɪɟɞɧɸɸ ɱɚɫɬɨɬɭ ɪɚɛɨɱɟɝɨ ɞɢɚɩɚɡɨ-
ɧɚ 8,15 ȽȽɰ, ɪɟɚɥɶɧɭɸ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɩɪɢɟɦ-

ɧɢɤɨɜ (ɩɪɢ ɡɚɞɚɧɧɨɦ BER) –102 ɞȻȼɬ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ ɚɧɬɟɧɧ ɧɚ ɩɟɪɟɞɚɸ-

ɳɟɣ ɢ ɩɪɢɟɦɧɨɣ ɫɬɨɪɨɧɚɯ ɜɫɟɯ ɩɪɨɥɟɬɨɜ ɊɊɅ 

ɨɞɢɧɚɤɨɜ ɢ ɪɚɜɟɧ 41 ɞȻ. Ɋɚɫɱɟɬ ɩɪɨɢɡɜɟɞɟɦ ɫ ɭɱɟ-
ɬɨɦ ɪɟɥɶɟɮɚ ɢ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɦɟɫɬ-
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ɧɨɫɬɢ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ [13]. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3, ɫɯɟɦɚ 
ɩɨɫɬɪɨɟɧɢɹ ɐɊɊɅ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.

Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɨɬɟɪɶ ɩɪɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɪɚ-
ɞɢɨɜɨɥɧ ɢɫɩɨɥɶɡɭɟɦ ɦɟɬɨɞɢɤɭ [14]. ɉɨɤɚɠɟɦ 

ɩɪɨɰɟɫɫ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɩɨ ɷɬɨɣ ɦɟɬɨɞɢɤɟ 
ɧɚ ɩɪɢɦɟɪɟ ɩɪɨɥɟɬɚ A-B ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɐɊɊɅ. 

ɉɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ [13] ɩɨ-
ɫɬɪɨɢɦ ɩɪɨɞɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 
ɩɪɨɥɟɬɚ ɫ ɭɱɟɬɨɦ ɪɟɥɶɟɮɚ ɢ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨ-
ɜɟɪɯɧɨɫɬɢ ɦɟɫɬɧɨɫɬɢ (ɫɦ. ɪɢɫɭɧɨɤ 2ɚ), ɚ ɬɚɤɠɟ 
ɟɝɨ ɬɪɟɯɦɟɪɧɭɸ ɦɨɞɟɥɶ (ɫɦ. ɪɢɫɭɧɨɤ 2ɛ), ɤɨɬɨ-
ɪɭɸ ɢɫɩɨɥɶɡɭɟɦ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ. 

Ɍɚɛɥɢɰɚ 3. Ɋɚɫɱɟɬ ɩɨɬɟɪɶ ɧɚ ɬɪɚɫɫɟ ɐɊɊɅ

ɉɪɨɢɡɜɟɞɟɧɧɵɣ ɪɚɫɱɟɬ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɥɢɲɶ 
ɧɚ ɞɜɭɯ ɢɧɬɟɪɜɚɥɚɯ ɡɚɩɚɫ ɧɚ ɡɚɦɢɪɚɧɢɹ ɢɦɟɟɬ ɡɧɚ-
ɱɟɧɢɟ, ɛɥɢɡɤɨɟ ɤ ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɦɭ: ɧɚ ɢɧɬɟɪɜɚ-
ɥɟ A-B ɨɧ ɪɚɜɟɧ 39,6 ɞȻ, ɧɚ ɢɧɬɟɪɜɚɥɟ I-J ɪɚɜɟɧ 

38,5 ɞȻ. ɇɚ ɨɫɬɚɥɶɧɵɯ ɢɧɬɟɪɜɚɥɚɯ ɮɚɤɬɢɱɟɫɤɢɣ 

ɡɚɩɚɫ ɧɚ ɡɚɦɢɪɚɧɢɹ ɫɭɳɟɫɬɜɟɧɧɨ ɩɪɟɜɵɲɚɟɬ ɪɟ-
ɤɨɦɟɧɞɨɜɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɢ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 40,3 ɞɨ 
45,7 ɞȻ.

ɇɚ ɪɢɫɭɧɤɚɯ 2ɚ-ɛ, ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɚɧɧɵɟ, ɩɨɥɭ-
ɱɟɧɧɵɟ ɇɚɰɢɨɧɚɥɶɧɵɦ Ⱥɝɟɧɬɫɬɜɨɦ Ƚɟɨɩɪɨɫɬɪɚɧ-

ɫɬɜɟɧɧɨɣ Ɋɚɡɜɟɞɤɢ ɋɒȺ (NGA) ɦɟɬɨɞɨɦ ɞɢɫɬɚɧ-

ɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ Ɂɟɦɥɢ ɜɨ ɜɪɟɦɹ ɨɞɧɨɣ 

ɢɡ ɦɢɫɫɢɣ ɤɨɫɦɢɱɟɫɤɨɝɨ ɲɚɬɬɥɚ «Endeavour» 

(Shuttle Radar Topography Mission, SRTM). 

ȼ ɯɨɞɟ ɞɚɧɧɨɣ ɦɢɫɫɢɢ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɞɚɧɧɵɟ 
ɨ ɪɟɥɶɟɮɟ ɢ ɩɨɞɫɬɢɥɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɥɹ 80% 

ɫɭɲɢ ɦɟɠɞɭ 60° ɫɟɜɟɪɧɨɣ ɢ 56° ɸɠɧɨɣ ɲɢɪɨɬɵ. 

Ɉɬɫɱɟɬɵ ɩɨ ɜɵɫɨɬɟ ɪɟɥɶɟɮɚ ɩɨɥɭɱɟɧɵ ɫ ɬɨɱɧɨ-
ɫɬɶɸ ɞɨ ɨɞɧɨɣ ɭɝɥɨɜɨɣ ɫɟɤɭɧɞɵ, ɬɨ ɟɫɬɶ ɩɪɢɛɥɢ-

ɡɢɬɟɥɶɧɨ ɱɟɪɟɡ ɤɚɠɞɵɟ 30 ɦ [15]. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨ-
ɜɟɞɟɧɧɵɯ ɪɚɧɟɟ ɜɵɛɨɪɨɱɧɵɯ ɢɡɦɟɪɟɧɢɣ ɜɵɫɨɬɵ 

ɧɚ ɦɟɫɬɧɨɫɬɢ ɩɨɞɬɜɟɪɞɢɥɢ ɬɨɱɧɨɫɬɶ ɢɫɩɨɥɶɡɭɟ-
ɦɵɯ ɞɚɧɧɵɯ [16]. 

1. ɇɚ ɩɪɢɦɟɪɟ Ɍɨɦɫɤɨɣ ɨɛɥɚɫɬɢ ɩɨɤɚɡɚɧɨ, ɱɬɨ 
ɱɢɫɥɨ ɊɊɋ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɦɚɤɫɢɦɚɥɶɧɭɸ ɪɚɡɪɟ-
ɲɟɧɧɭɸ ɩɨ ɪɟɲɟɧɢɸ ȽɄɊɑ ɦɨɳɧɨɫɬɶ, ɫɨɫɬɚɜɥɹ-
ɟɬ ɞɨ 63,4% ɨɬ ɨɛɳɟɝɨ ɱɢɫɥɚ ɞɥɹ ɨɬɞɟɥɶɧɨ ɜɡɹɬɨɝɨ 
ɞɢɚɩɚɡɨɧɚ ɪɚɞɢɨɱɚɫɬɨɬ.

2. ɇɚ ɩɪɢɦɟɪɟ ɐɊɊɅ, ɢɫɩɨɥɶɡɭɸɳɟɣ ɦɚɤɫɢ-

ɦɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ, ɩɨɤɚɡɚɧɨ, ɱɬɨ ɧɚ ɛɨɥɶɲɢɧɫɬ-
ɜɟ ɢɧɬɟɪɜɚɥɨɜ ɮɚɤɬɢɱɟɫɤɢ ɢɦɟɸɳɢɣɫɹ ɡɚɩɚɫ ɧɚ 
ɡɚɦɢɪɚɧɢɹ ɫɭɳɟɫɬɜɟɧɧɨ (ɨɬ 3 ɞɨ 8 ɞȻ) ɩɪɟɜɵɲɚɟɬ 
ɪɟɤɨɦɟɧɞɭɟɦɵɣ.

3. ɇɟɨɛɨɫɧɨɜɚɧɧɨ ɡɚɜɵɲɟɧɧɵɟ ɷɧɟɪɝɟɬɢɱɟ-
ɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɐɊɊɅ ɭɦɟɧɶɲɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɨɜɬɨɪɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɨɞɧɢɯ ɢ ɬɟɯ ɠɟ ɪɚɞɢɨɱɚ-
ɫɬɨɬɧɵɯ ɤɚɧɚɥɨɜ ɧɚ ɨɝɪɚɧɢɱɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ, 

ɫɧɢɠɚɸɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɝɪɚɧɢ-

ɱɟɧɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɪɟɫɭɪɫɚ – Ɋɑɋ. 

4. Ⱦɟɮɢɰɢɬ ɪɚɞɢɨɱɚɫɬɨɬɧɨɝɨ ɪɟɫɭɪɫɚ, ɢɦɟɸ-

ɳɢɣɫɹ ɜ ɨɬɞɟɥɶɧɵɯ ɩɨɥɨɫɚɯ ɪɚɞɢɨɱɚɫɬɨɬ, ɩɪɟɞ-

ɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɪɚɛɨɬɵ ɐɊɊɅ, ɜ ɧɟɤɨɬɨɪɨɣ 

ɫɬɟɩɟɧɢ ɨɛɭɫɥɨɜɥɟɧ ɟɝɨ ɧɟɷɮɮɟɤɬɢɜɧɵɦ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟɦ. ɍɱɢɬɵɜɚɹ ɜɡɪɵɜɧɨɣ ɪɨɫɬ ɩɨɬɪɟɛɥɟɧɢɹ 
ɭɫɥɭɝ ɫɜɹɡɢ, ɷɬɨ ɜ ɧɟɞɚɥɟɤɨɦ ɛɭɞɭɳɟɦ ɦɨɠɟɬ ɩɪɢ-

ɜɟɫɬɢ ɤ ɩɨɥɧɨɦɭ ɢɫɱɟɪɩɚɧɢɸ ɜɨɡɦɨɠɧɵɯ ɞɥɹ ɧɚ-
ɡɧɚɱɟɧɢɹ ɪɚɞɢɨɱɚɫɬɨɬ.

5. ȼɨɡɦɨɠɧɵɦ ɪɟɲɟɧɢɟɦ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɦɨɝ-
ɥɨ ɛɵ ɫɬɚɬɶ ɜɧɟɫɟɧɢɟ ɢɡɦɟɧɟɧɢɣ ɜ ɫɭɳɟɫɬɜɭɸ-

ɳɢɣ ɩɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɬɢɡɵ ɗɆɋ Ɋɗɋ. 

ɐɟɥɟɫɨɨɛɪɚɡɧɵɦ ɛɵɥɨ ɛɵ ɜɜɟɞɟɧɢɟ ɞɨɩɨɥɧɢ-

ɬɟɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɡɚɹɜɤɚɦ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɷɤɫ-
ɩɟɪɬɢɡɵ ɗɆɋ Ɋɗɋ ɞɥɹ ɐɊɊɅ ɨɛ ɨɛɨɫɧɨɜɚɧɢɢ ɜɵ-

ɛɪɚɧɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɢɯ ɪɚɛɨɬɵ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɡɚɹɜɢɬɟɥɶ ɨɛɹɡɚɧ ɩɪɟɞɫɬɚɜ-
ɥɹɬɶ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɬɢɡɵ ɗɆɋ Ɋɗɋ ɥɢɲɶ 
ɱɚɫɬɨɬɧɨ-ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɣ ɩɥɚɧ ɢ ɧɚɛɨɪ ɬɚɤɬɢ-

ɤɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ Ɋɗɋ. ȼɜɟɞɟɧɢɟ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɬɪɟɛɨɜɚɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ 

ɧɚ ɷɤɫɩɟɪɬɢɡɭ ɗɆɋ Ɋɗɋ ɪɚɫɱɟɬɚ ɤɚɱɟɫɬɜɟɧɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɐɊɊɅ (ɜɤɥɸɱɚɹ ɢ ɪɚɫɱɟɬɧɵɣ ɡɚɩɚɫ 
ɧɚ ɡɚɦɢɪɚɧɢɹ) ɦɨɝɥɨ ɛɵ ɩɨɦɨɱɶ ɨɰɟɧɢɬɶ ɨɛɨɫɧɨ-
ɜɚɧɧɨɫɬɶ ɜɵɛɨɪɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɪɚ-
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ɇɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɢɧɫɬɢɬɭɬ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɨɣ ɬɟɯɧɢɤɢ – 

ɮɢɥɢɚɥ ɉɈ «ɋɬɚɪɬ» ɢɦ. Ɇ.ȼ. ɉɪɨɰɟɧɤɨ, ɝ. Ɂɚɪɟɱɧɵɣ ɉɟɧɡɟɧɫɤɨɣ ɨɛɥ., ɊФ
E-mail: offi ce@nikiret.ru

ȼ ɫɢɥɭ ɨɛɳɟɫɬɜɟɧɧɨɣ ɡɧɚɱɢɦɨɫɬɢ ɛɨɪɶɛɟ ɫ ɬɟɪɪɨɪɢɡɦɨɦ ɩɨɫɬɨɹɧɧɨ ɭɞɟɥɹɟɬɫɹ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɤɚɤ ɫɨ ɫɬɨɪɨ-

ɧɵ ɮɟɞɟɪɚɥɶɧɵɯ ɫɢɥɨɜɵɯ ɫɬɪɭɤɬɭɪ, ɬɚɤ ɢ ɫɨ ɫɬɨɪɨɧɵ ɫɥɭɠɛ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɣ ɫ ɦɚɫɫɨɜɵɦ ɩɪɟɛɵɜɚ-
ɧɢɟɦ ɥɸɞɟɣ ɢ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ. ɉɨɷɬɨɦɭ ɩɪɟɫɬɭɩɥɟɧɢɹ ɬɟɪɪɨɪɢɫɬɢɱɟɫɤɨɣ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ 

ɨɬɧɨɫɹɬɫɹ ɤ ɪɟɞɤɢɦ ɫɥɭɱɚɣɧɵɦ ɫɨɛɵɬɢɹɦ, ɤɚɠɞɨɟ ɢɡ ɤɨɬɨɪɵɯ ɮɨɪɦɢɪɭɟɬɫɹ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɫɨɛɫɬɜɟɧɧɨɣ 

ɫɨɜɨɤɭɩɧɨɫɬɢ ɮɚɤɬɨɪɨɜ. ɗɬɨ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɬɪɟɛɭɟɬ ɪɚɡɪɚɛɨɬɤɢ ɩɨɞɯɨɞɨɜ ɤ ɨɰɟɧɤɟ ɜɟɪɨɹɬɧɨɫɬɢ ɩɪɨɹɜɥɟɧɢɹ 
ɬɟɪɪɨɪɢɡɦɚ. Ɂɚɞɚɱɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟɦ ɬɟɪɪɨɪɢɫɬɢɱɟɫɤɢɯ ɩɪɨɹɜɥɟɧɢɣ, ɜɨɡɧɢɤɚɸɬ ɩɪɢ ɨɰɟɧɤɟ ɪɢ-

ɫɤɨɜ ɬɟɪɪɨɪɢɫɬɢɱɟɫɤɢɯ ɚɬɚɤ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɢɫɬɟɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɬɟɧɰɢɚɥɶɧɨ-ɨɩɚɫɧɵɯ ɨɛɴɟɤɬɨɜ.  ȼ ɨɬɱɟɬ-
ɧɵɯ ɞɨɤɭɦɟɧɬɚɯ ɫɢɥɨɜɵɯ ɫɬɪɭɤɬɭɪ ɫɭɛɴɟɤɬɨɜ ɊɎ ɧɟɨɞɧɨɤɪɚɬɧɨ ɨɬɦɟɱɚɥɨɫɶ, ɱɬɨ ɩɪɟɫɬɭɩɥɟɧɢɹ ɬɟɪɪɨɪɢɫɬɢɱɟ-
ɫɤɨɣ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɢɦɟɸɬ ɛɚɡɭ ɜ ɩɪɟɫɬɭɩɧɨɣ ɫɪɟɞɟ. ɇɚ ɨɫɧɨɜɟ ɨɬɱɟɬɧɵɯ ɞɚɧɧɵɯ ɭɩɪɚɜɥɟɧɢɣ Ɇɢɧɢɫɬɟɪɫɬɜɚ 
ɜɧɭɬɪɟɧɧɢɯ ɞɟɥ ɩɨ ɪɹɞɭ ɫɭɛɴɟɤɬɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɩɪɨɜɟɞɟɧ ɤɨɪɪɟɥɹɰɢɨɧɧɵɣ ɚɧɚɥɢɡ ɧɚɥɢɱɢɹ ɫɬɚɬɢɫɬɢ-

ɱɟɫɤɨɣ ɫɜɹɡɢ ɤɨɥɢɱɟɫɬɜɚ ɩɪɟɫɬɭɩɥɟɧɢɣ ɬɟɪɪɨɪɢɫɬɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ ɫ ɞɪɭɝɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɪɟɫɬɭɩɧɨɫɬɢ. 

Ⱥɧɚɥɢɡ ɩɪɨɜɨɞɢɥɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɰɟɞɭɪ ɬɚɛɥɢɱɧɨɝɨ ɩɪɨɰɟɫɫɨɪɚ Microsoft Excel. ɉɨɥɭɱɟɧɵ ɜɟɪɨɹɬɧɵɟ ɢ 

ɢɧɬɟɪɜɚɥɶɧɵɟ ɨɰɟɧɤɢ ɥɢɧɟɣɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɨɪɪɟɥɹɰɢɢ, ɞɨɜɟɪɢɬɟɥɶɧɵɟ ɜɟɪɨɹɬɧɨɫɬɢ ɢ ɡɧɚɱɟɧɢɹ ɫɬɚɧɞɚɪɬ-
ɧɨɣ ɨɲɢɛɤɢ. ɏɚɪɚɤɬɟɪ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɫɜɹɡɢ ɭɫɬɚɧɨɜɥɟɧ ɩɨ ɲɤɚɥɟ ɑɟɞɞɨɤɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɞɬɜɟɪɠɞɟɧɨ ɧɚɥɢ-

ɱɢɟ ɫɜɹɡɢ ɦɟɠɞɭ ɱɢɫɥɨɦ ɩɪɟɫɬɭɩɥɟɧɢɣ ɢ ɱɚɫɬɨɬɨɣ ɩɪɨɹɜɥɟɧɢɣ ɩɪɟɫɬɭɩɥɟɧɢɣ ɬɟɪɪɨɪɢɫɬɢɱɟɫɤɨɣ ɧɚɩɪɚɜɥɟɧɧɨ-

ɫɬɢ. ɍɫɬɚɧɨɜɥɟɧɵ ɭɪɨɜɧɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɫɜɹɡɢ ɱɢɫɥɚ ɩɪɟɫɬɭɩɥɟɧɢɣ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɢ ɱɚɫɬɨɬɨɣ ɩɪɨɹɜɥɟɧɢɣ 

ɩɪɟɫɬɭɩɥɟɧɢɣ ɬɟɪɪɨɪɢɫɬɢɱɟɫɤɨɣ ɧɚɩɪɚɜɥɟɧɧɨɫɬɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɭɛɴɟɤɬɚ ɊɎ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɧɬɟɪɜɚɥɵ 

ɜɪɟɦɟɧɢ..
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